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TITLE: Mirtazapine is effective in the prophylactic 

treatment of chronic tension- type 
headache 

AUTHOR (S) : Bendtsen, Lars; Jensen, Rigmor 

CORPORATE SOURCE: Danish Headache Center, University of Copenhagen, 

Copenhagen , Den . 
SOURCE: Neurology (2004), 62(10), 1706-1711 

CODEN: NEURAI; ISSN: 0028-3878 
PUBLISHER: Lippincott Williams & Wilkins 

DOCUMENT TYPE: Journal 
LANGUAGE: English 

AB Background: The tricyclic antidepressant amitriptyline is the only drug 
with prophylactic efficacy for chronic tension- type 
headache- However, amitriptyline is only moderately effective, 
with headache reduction of approx. 30%, and treatment is often 
hampered by side effects. Mirtazapine is a relatively new 
so-called noradrenergic and specific serotonergic antidepressant, which is 
more specific and therefore generally better tolerated. Objective: To 
evaluate the efficacy of mirtazapine. Methods: Twenty-four 
non-depressed patients with chronic tension-type 
headache were included in a randomized, double-blind, 
placebo-controlled, crossover trial. All patients had tried numerous 
other treatments. Mirtazapine 15 to 30 mg/day or placebo was 
each given for 8 wk separated by a 2-wk wash-out period. Results: Twenty-two 
patients completed the study. The primary efficacy variable, 
area -under- the-headache curve (AUC; duration + intensity) , 
was lower during treatment with mirtazapine (843) than during 
treatment with placebo (1,275) (p = 0.01). Mirtazapine also 
reduced the secondary efficacy variables headache frequency (p = 
0.005), headache duration (p = 0.03), and headache 
intensity (p = 0.03) and was well tolerated. Conclusions: 
Mirtazapine reduced AUC by 34% more than placebo in 

dif f icult-to-treat patients. This finding is clin. relevant and may 
stimulate the development of prophylactic treatments with increased 
efficacy and fewer side effects for tensionrtype 
headache and other types of chronic pain. 
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General Review; (REVIEW) 
English 

Priority Journals 
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Entered STN : 20041123 
Last Updated on STN: 20050106 
Entered Medline: 20050105 
Antidepressants are included in evidence-based guidelines for the 
prophylactic therapy of migraine. Although they can cause several side 
effects depending on the neurochemical activity, and are to be used with 
caution in older patients, some of them have a well -documented efficacy. 
Amitriptyline is classified as a Group 1 drug, whereas Fluoxetine is 
included in Group 2. There is fair support for the effectiveness of other 
serotonine reuptake inhibitors in migraine prevention. Amitriptyline has 
demonstrated a consistent efficacy in Chronic Tension Type 
Headache, and Mirtazapine has a promising profile for 
the treatment of the same disease. 
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DOCUMENT - NlftJBER: 14 0 : 192 924 

TITLE: Pilot evaluation of mirtazapine for the 

treatment of hot flashes 
AUTHOR (S) : Perez, Domingo G.; Loprinzi, Charles L. ; Barton, Debra 

L . ; Pockaj , Barbara A.; Sloan, Jeff; Novotny, Paul J.; 
. . Christensen, Bradley J. 
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SOURCE: Journal of Supportive Oncology (2004), 2(1), 50-56 
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PUBLISHER: BioLink Communications, Inc. 

DOCUMENT TYPE: Journal 
LANGUAGE : Engl i sh 

AB This prospective, single-arm, pilot clin. trial, developed to evaluate the 
efficacy and tolerability of mirtazapine for alleviating hot 
flashes, was conducted between May 2001 and Jan. 2002. Patients* baseline 
characteristics were collected during the first week of the study. At the 
beginning of the second week, patients were started on mirtazapine 
at a dose of 7.5 mg at bedtime. The dose of mirtazapine was 
then increased to 15 mg at week 3 and to 30 mg at week 4. For week 5, 
patients could choose whether to take 15 mg/d or 30 mg/d. Data were 
obtained primarily from patient-completed questionnaires. Data from 22 
evaluable women were available. For the 16 patients who completed the 
study, the median redns . in total daily hot flashes and weekly hot-flash 
scores from their baselines were 52.5% and 59.5%, resp. Patients reported 
improvements in tension, trouble sleeping, abnormal sweating, 
distress from hot flashes, satisfaction with hot-flash control, overall 
quality of life, and impact of hot flashes on quality of life. Patients 
also reported increases in appetite and dry mouth. Although data from a 
double-blind, placebo-controlled clin. trial would be necessary to more 
definitively elucidate the efficacy and toxicity of mirtazapine 
in patients with hot flashes, the available data suggest that 
mirtazapine is a reasonable treatment to consider in patients with 
hot flashes, particularly in those with anxiety and sleep disturbances. 
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hyp^pnbtility of bilaterally olfactory-bulbectomized rats (a model of 
depression) ; only the largest dose of the drug reduced the motility of the 
sham-operated animals. The activity of this compound appears to reside in 
its SMisomer [61337-87-9]; the R (-) isomer [61364-37-2] being 

inactive. Bulbectomy was associated with a slight decrease in the concentration of 
noradrenaline [51-41-2] and its major metabolite MHPG [534-82-7] in the 
amygdaloid cortex and midbrain. Following chronic administration of 
(±) -Organic 3770, the concentration of noradrenaline and MHPG returned to control 
levels. When the enantiomers were tested, the behaviorally-inactive 
R(-) isomer was most effective in normalizing the deficit in this 
neurotransmitter. Thus, no correlation could be found between the 
behavioral activity of the enantiomers of Organic 3770 and changes in the 
metabolism of noradrenaline in the amygdaloid cortex and midbrain. 
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AB The effects of a single oral dose of 6-azamianserin (I) [61337-67-5] (2 
mg) were compared to those of mianserin (6 mg) , flurazepam (10 mg) , and 
placebo in healthy male volunteers, in a crossover design. EEG and 
behavioral measures distinguished the substances from placebo. 
6-Azamianserin was similar to mianserin in type and duration of effects. 
In a sep. study, 0.5 and 1.0 mg of the (+) [61337-87-9] and (-) 
[78684-63-6] enantiomers of 6-azamianserin elicited dose-related EEG and 
behavioral effects, distinguishable from placebo. These effects were 
similar to those elicited by racemic 6-azamianserin and mianserin. Clin, 
trials of 6-azamianserin in depressed patients, particularly the elderly 
and those with cardiovascular disease, are warranted. Dosages selected 
should be one- third those of mianserin. The stereospecif ic properties of 
the enantiomers in preclin. tests indicated that any clin. antidepressant 
activity will reside in the (+) isomer only, while the pharmaco-EEG trials 
suggested that both enantiomers will be clin. antidepressant. Clin, 
testing of the isomers, particularly the (-) isomer, is indicated as a 
test of the predictive value of Pharmacol, and pharmaco-EEG models of 
clin. antidepressant activity. 
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AB Mianserin (I) [24219-97-4], its 2 metabolites desmethylmianserin 

[71936-92-0] and 8 -hydroxymianserin [57257-81-5], and its 2 analogs 
(R(-) -6-aza-mianserin [61364-37-2] and S (+) -6-aza-mianserin [ 
61337-87-9] were tested for their antagonistic action on the 
central 5-HT receptor and a-adrenoceptors in the flexor reflex model 
in vivo in the spinal rat. The ability to reduce the increase in the 
flexor reflex activity induced by quipazine [4774-24-7] (a 5-HT receptor 
agonist) , St 587 [15327-38-5] (an al -adrenoceptor agonist) , or 
clonidine [4205-90-7] (an a2 -adrenocaptor agonist) was a measure of 
their potencies as antagonists of the resp. receptors. All the compds . 
occurred to be potent antagonists of the central 5-HT receptor 
(S (+) -6-aza-mianserin was most active) and, to a lesser degree, of 
a-adrenoceptors with preferential antagonistic action on 
a2- subtype. 
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AB (S) -Mirtazapine was prepared using a ring closure reaction of 

(S) -pyridylpiperazine I (X = leaving group) using an acid and an organic 
solvent or in the absence of solvent. For example, (S) -1- (3-hydroxymethyl- 
2-pyridyl) -4-methyl-2-phenylpiperazine, I (X = OH), was dissolved in 
N-methylpyrrolidinone and polyphosphoric acid was added. The title compound 
was obtained in 68% yield with 99.2% ee. 
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Mirtazapine is a recent noradrenergic and specific serotonergic 
antidepressant drug. A capillary electrophoretic method has been 
developed for the enantiosepn. and anal, of mirtazapine and its main 
active metabolite, N-desmethylmirtazapine, in human plasma. For method 
optimization several exptl . parameters were investigated, such as type and 
concentration of the chiral selector, buffer pH and capillary temperature Baseline 
enantiosepn. of the analytes was achieved in 2 . 5 min in a fused silica 
capillary (50 nm i.d.; 48.5 cm total length; 8 . 5 cm effective length) 
using carboxymethyl -p-cyclodextrin, dissolved in a background 
electrolyte consisting of 50 mM phosphate buffer at pH 2.5, as the chiral 
selector. UV detection was set at 205 nm. A careful pre-treatment of 
plasma samples was developed, using solid-phase extraction with 
hydrophilic-lipophilic balance cartridges (60 mg, 3 mL) , eluting the 
sample with methanol, then concentrating it 37.5 times before injection. Extraction 
yield values are very satisfactory, being the average 89% for mirtazapine and 
73% for N-desmethylmirtazapine. Application of the method to some human 
plasma samples has given satisfactory results. 
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PUBLISHER: Elsevier B.V. 

DOCUMENT TYPE: Journal 
LANGUAGE : English 

AB A simple, rapid and sensitive high-performance liquid chromatog. (HPLC) 
method was developed for the enantioselective anal, of the new 
antidepressant drug mirtazapine in human plasma. The procedure involved 
liquid-liquid extraction using toluene, followed by liquid chromatog. coupled to UV 
detection at 292 nm. The chromatog. separation of the (+)-(S)- and 
(-) - (R) -enantiomers of mirtazapine was achieved on a Chiralpak AD column 
(250 mm + 4 . 6 mm, 10 nm particle size) protected with a CN guard 
column, using hexane-ethanol (98:2, volume/volume) plus 0.1% diethylamine as 
the isocratic mobile phase, at a flow rate of 1.2 mL/min. The total anal, 
time was less than 12 min per sample. The recoveries of (+)-(S)- and 
(-)- (R) -mirtazapine were in the 88-111% range with a linear response over 
the 6.25-625 ng/mL concentration range for both enantiomers. The quantification 
limit (LOQ) was 5 ng/mL. Within-day and between-day assay precision and 
accuracy were studied at three concentration levels (10, 50 and 250 ng/mL) . For 
both mirtazapine enantiomers, the coeffs. of variation (CV) and deviation 
from the theor.. value were lower than 15% at all concentration levels. The 
method proved to be suitable for pharmacokinetic studies. 
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AB Mirtazapine is an antidepressant that acts specifically on noradrenergic 
and sertonergic receptors. A LC-MS method was developed that allows the 
simultaneous anal, of the R-(-)- and S- (+) -enantiomers of mirtazapine 
(MIR) , demethylmirtazapine (DMIR) , and 8-hydroxymirtazapine (8-OH-MIR) in 
plasma of MIR-treated patients. The method involves a 3-step liquid-liquid 
extraction, an HPLC separation on a Chirobiotic V column, and MS detection in 
electrospray mode. The limit of quantification (LOQ) for all enantiomers 
was 0.5 ng/mL, and the intra- and interday CVs were within 3.3% to 11.7% 
(concentration ranges 5-50 ng/mL) . A method is also presented for the quant, 
anal, of glucuroconjugated MIR and 8-OH-MIR. S- (+) -8-OH-MIR is present in 
plasma mainly as its glucuronide. Preliminary data suggest that in all 
patients, except in those comedicated with CYP2D6 inhibitors such as 
fluoxetine and thioridazine, R-(-)-MIR concns. were higher than those of 
S-(+)MIR. Moreover, fluvoxamine seems also to inhibit the metabolism of MIR. 
Therefore, this method seems to be suitable for the stereoselective assay 
of MIR and its metabolites in plasma of patients comedicated with MIR and 
other drugs for routine and research purposes. 
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TITLE: Biotransformation of mirtazapine by Cunninghamella 
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The fungus Cunninghamella elegans was used as a microbial model of 
mammalian metabolism to biotransform the tetracyclic antidepressant drug 
mirtazapine, which is manufactured as a racemic mixture of R(-)- and 
S (+) -enantiomers . In 168 h, C. elegans transformed 91% of the drug into 
the following seven metabolites: 8-hydroxymirtazapine, 
N-desmethyl -8 -hydroxymirtazapine , N-desmethylmirtazapine , 
13 -hydroxymirtazapine, mirtazapine N-oxide, 12 -hydroxymirtazapine, and 
N-desmethyl -13 -hydroxymirtazapine. CD spectral anal, of unused 
mirtazapine indicated that it was slightly enriched with the 
R(-) -enantiomer. When the fungus was treated with the optically pure 
forms of the drug, the S (+) -enantiomer produced all seven metabolites 
whereas the R (-) -enantiomer produced only 8-hydroxymirtazapine, 
N-desmethyl -8 -hydroxymirtazapine, N-desmethylmirtazapine, and mirtazapine 
N-oxide. C. elegans produced five mammalian and two novel metabolites and 
is therefore a suitable microbial model for mirtazapine metabolism 
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The metabolism of mirtazapine enantiomers was investigated in vitro using 
human lymphoblast microsomes transfected with human cDNA to over-express 
either CYP1A2, CYP2C9, CYP2C19, CYP2D6 or CYP3A4 and assayed for 
mirtazapine enantiomers using a validated chiral method of 
high-performance liquid chromatog. (+) -Mirtazapine was extensively 
metabolized by CYP2D6 (Km=9.3±3.3 H-mol/L, Vmax=40 . 9±7 . 9 
nmol/h/mg, intrinsic clearance=4 . 41 L/h/mg) . CYP1A2 and CYP3A4 showed 
low metabolic activity toward (+) -mirtazapine and (-) -mirtazapine, resp. 
Neither CYP2C9 nor CYP2C19 appeared to be involved in the metabolism of the 
enantiomers of mirtazapine. 
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AB A method is described for the determination of the two enantiomers of mirtazapine 
in human blood plasma by HPLC. Measurements were performed on drug free 
plasma spiked with mirtazapine and used to prepare and validate standard curves . 
Levels of enantiomers of mirtazapine were also measured in patients being 
treated for depression with racemic mirtazapine. Mirtazapine was separated 
from plasma by solid-phase extraction using CERTIFY columns. Chromatog. separation 
was achieved using a Chiralpak AD column and pre-column and compds. were 
detected by their absorption at 290 nm. Imipramine was used as an 
internal standard The assay was validated for each analyte in the concentration 
range 10-100 ng/mL. The coefficient of variance was 16% and 5.5% for 
(+) -mirtazapine for 10 and 100 ng/mL control specimens resp. and 15% and 
7.3% for mirtazapine for 10 and 100 ng/mL control specimens resp. This 
assay is appropriate for use in the clin. range. The range of plasma 
mirtazapine concns . from eleven patients taking daily doses of 30-45 mg of 
racemate was <5 to 69 ng/mL for (+) -mirtazapine and 13-88 ng/mL for 
(-) -mirtazapine for blood specimens collected 10-17.5 h after taking the 
dose. 
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The present study was designed to examine the neurochem. effects of 
(±) -mirtazapine (10 mg kg-1 i.p.) and its enantiomers in rats. Male 
Sprague-Dawley rats received either (+) -mirtazapine, (-) -mirtazapine, 
(±) -mirtazapine or vehicle, by i.p. injection for two weeks. Maximum 
change in temperature from baseline, following a single dose of the 5-HT1A 
receptor agonist 8-Hydroxy-2- (di-n-propylamino) tetralin (8-OH-DPAT) (0.15 
mg kg-1 s.c), was used to assess the function of the 5-HT1A receptors. 
Chronic drug treatment potentiated this response, with 

(±) -mirtazapine> (-) -mirtazapine> (+) -mirtazapine. Receptor changes were 
also observed with a slight decrease in pi -adrenoceptor d., although 
this failed to reach significance. A significant decrease in 
Pl-adrenoceptor affinity was observed following (-) -mirtazapine 
treatment. All drugs tested significantly reduced the d. of the 5-HT2 
receptors. Results of the present study suggest that in so far as 
alterations in these receptor populations are important for the 
therapeutic action of antidepressants, neither of the enantiomers appear 
to be more active than the racemic mixture 
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The direct enantiomeric separation of mianserin and 6-azamianserin and some of 
their derivs . by HPLC using two different chiral selectors was 
investigated. Mobile phases of n-hexane/ethanol (95:5) or 
n-hexane/isopropanol (90:10) with added 0.1% triethylamine were used. For 
the cellulose-based Chiralcel OD column, a strong relation between the 
lipophilicity of the compds . and the retention behavior was observed To some 
extent, this was also found for the enantiomeric separation on the 
amylose-based Chiralpak AD column. In some cases a complementary behavior 
of these two phases was observed; racemic mixts. that could not be separated by 
one column could be resolved by the other column. 
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Journal 
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This paper investigated the pharmacokinetics and biotransformation of 
mirtazapine in healthy human volunteers. The results showed that the area 
under the plasma drug concentration-time curve (AUC) of mirtazapine in human 
plasma appeared to be three times higher than the AUC of 

demethylmirtazapine. As mirtazapine is marketed as a racemic mixture and 
both enantiomers possess pharmacol . properties essential for the overall 
activity of the racemate, the pharmacokinetics of mirtazapine were examined 
and appeared to be enantioselective . The R ( -) -enantiomer showed the 
longest elimination half -life from plasma. This was ascribed to the 
preferred formation of a quaternary ammonium glucuronide of the 
R (-) -enantiomer . This glucuronide may be deconjugated, leading to a 
further circulation of the parent compound, thus causing a prolongation in 
the elimination half-life. The S (+) -enantiomer was preferentially 
metabolized into an 8-hydroxy glucuronide. Other metabolic transformation 
pathways found for mirtazapine were demethylation and N-oxidation 
Mirtazapine was extensively metabolized and almost completely excreted in 
the urine (over 80%) and feces within a few days .after oral 
administration . 
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AB Using radioligand binding assays, we determined the equilibrium dissociation consts, 
(KD*s) for 37 antidepressants, three of their metabolites 
(desmethylcitalopram, desmethylsertraline, and norf luoxetine) , some mood 
stabilizers, and assorted other compds . (some ant iepileptics , Ca2+ channel 
antagonists, benzodiazepines, psychostimulants, antihistamines, and 
monoamines) for the human serotonin, norepinephrine, and dopamine 
transporters. Among the compds. that we tested, mazindol was the most 
potent at the human norepinephrine and dopamine transporters with KD's of 
0.45±0.03 nM and 8.1±0.4 nM, resp. Sertraline (KD=25±2 nM) and 
nomifensine (56±3 nM) were the two most potent antidepressants at the 
human dopamine transporter. We showed significant correlations for 
antidepressant affinities at binding to serotonin (R=0.93), norepinephrine 
(R=0.97), and dopamine (R=0.87) transporters in comparison to their resp. 
values for inhibiting uptake of monoamines into rat brain synaptosomes . 
These data are useful in predicting some possible adverse effects and 
drug-drug interactions of antidepressants and related compds. 
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13C-labeled mirtazapine 
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The pharmacokinetics and metabolism of mirtazapine and its enantiomers is 
described 13C-labeled mirtazapine and the 13C-labeled pseudoracemate . 
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Stereoselective effects of mianserin and ORG3370 on serotonin 5-HT3 
receptors in mouse neuroblastoma N1E-115 cells have been investigated in 
radioligand binding and in whole-cell voltage clamp expts. The specific 
binding of [3H]GR65630 to 5-HT3 recognition sites in N1E-115 cell 
homogenates is reduced by mianserin and ORG3770 and their enantiomers. 
The pKi values of the more potent (R) -enantiomers of mianserin and ORG3770 
are 15 and 37 times more potent than their resp. (S) -enantiomers . The 
racemates are only 1.9 and 3.3 times less potent than the corresponding 
(R) -enantiomers . In voltage clamp expts. the (R) -enantiomers block the 
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5-hydroxytryptamine ( 5 -HT) -induced ion current with pIC50 values of 8.52 
for (R) -mianserin and 8.26 for the (R) -enantiomer of ORG3770. The 
(R) -enantiomers of mianserin and ORG3770 are 24 and 145 times more potent 
in blocking the 5-HT-induced ion current than their resp. (S) -enantiomers . 
The racemates are 6 and 13 times less than the corresponding 
(R) -enantiomers . In addition, the block of 5-HT-induced ion current by the 
(R) -enantiomer of ORG3770 is partially reversed by a low concentration of its 
(S) -enantiomer . The results indicate that the two enantiomers block the 
5-HT3 receptor-mediated ion current in a mutually dependent manner. 
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separation of racemic pharmaceutical compounds by 
high-performance liquid chromatography 
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The potential of contemporary chiral liquid chromatog. columns for the 
enantiosepn. of racemates of pharmaceutical compds . was studied. Sixteen 
Organon compds. were selected, mostly cardiovascular or CNA-active drugs. 
Seven chiral stationary phases were used, viz., five different cellulose 
derivs., an al-acid glycoprotein and a polymethacylate phase, all 
coated on silica particles. A good enantiosepn., with a resolution higher 
than 1.0, was achieved for fifteen of the sixteen racemates. The best 
results were obtained on a Chiralcel OJ column, on which seven enantiomers 
were separated With respect to the chromatog. performance, stability and/or 
selectivity, the cellulose derivs. (Chiralcel columns) were preferred over 
the protein and polymethacrylate columns. 
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Neurochemical and autonomic pharmacological profiles 
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AB The neurochem. and autonomic Pharmacol, profile of 1,2,3,4,10,14b- 

hexahydro-2-methylpyrazino [2 , l-a]pyrido [2 , 3-c] [2] benzazepine (I ; (±) Org 
3770) and the related antidepressant drug, mianserin, were compared. The 
uptake of [3H] noradrenaline ( [3H] NA) in vitro was weakly affected by 
(±)Org 3770 (pKi = 5.6) in contrast to. mianserin (pKi = 7.4). Both 
(±)Org 3770 and mianserin facilitated the release of [3H]NA in slices 



of cortex. The effects of NA mediated by a2 -adrenoceptors on the 
release, of both [3H]NA or [3H] serotonin ([3H]5-HT) were antagonized by 
(+)Org 3770 with pKi values of 8.4 and 8.1, resp. However, (-)Org 3770 
only antagonized the effects of NA on the release of [3H]5-HT (pA2 = 7.7) . 
The binding of [3H] rauwolscine to a2 -adrenoceptors was inhibited by 
(±)0rg 3770 and mianserin with identical affinity (pKi = 7.0), whereas 
the binding of [3H] prazosin to al -adrenoceptors was less potently 
affected by (±)0rg 3770 (pK2 = 6.4) than by mianserin (pKi = 7.1). A 
similar difference was found for al- and a2 -adrenoceptors in 
vas deferens of the rat. The binding of [3H] mianserin to 5-HT2 receptors 
was less potently blocked by (±)Org 3770 (pKi =8.1) than by mianserin 
(pKi = 9.4) while the binding of [3H] mepyramine to histamine-1 receptors 
was more potently affected by (±)Org 3770 (pKi = 9.3) than by mianserin 
(pKi = 8.75). The binding of [3H] quinuclidinylbenzilate to muscarinic 
cholinergic receptors was blocked equally by (+)Org 3770 (pKi =6.1) and 
mianserin (pKi = 6.3). Similar data on tryptamine-D, histamine-1 and 
muscarinic cholinergic receptors in isolated organs were obtained. A 
prominent role for the blockade of a2 -adrenoceptors in the 
therapeutic effects of mianserin and (+)Org 3770 in depression is 
suggested, probably excluding a role of inhibition of the uptake of NA. 
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AB A series of compds. with actions on the central nervous system was tested 
for antagonism of clonidine- induced sleep in chicks and clonidine- induced 
mydriasis in rats for the purpose of evaluating these methods as tests for 
demonstrating an in vivo a2 -adrenoceptor blocking effect of a novel 
compound Clonidine-induced mydriasis was the most selective method. The 
order of potency for compds. fully antagonizing clonidine-induced 
mydriasis was MSD 2 6 > piperoxan > yohimibine > mianserin > tolazoline. 
Partial antagonism was found for quipazine and sulpiride. Misleading 
results can arise from the involvement of cholinergic mechanisms in the 
control of the pupil diameter The order of potency for compds. antagonizing 
clonidine-induced sleep in chicks was apomorphine > yohimbine > idazoxan > 
aptazapine = MSD 26 > quipazine > methysergide > piperoxan = mianserin : 
bepridil = metergoline = cyproheptadine = desipramine > tolazoline > 
dexchlorpheniramine, although antagonism was not complete for all of these 
compds. Misleading results can arise from effects on arousal of the 
chicks but cholinergic mechanisms do not play a disturbing role so that 
the method with chicks can be a useful supplement to the mydriasis method. 
The enantiomers of mianserin and of a compound related to mianserin, Org 
3770, were tested in the 2 methods; the a2-blocking effect of these 
compds. resided in the S (+) -enantiomers . 
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AB A structure-activity relationship study was undertaken for a variety of 
structural analogs of the tetracyclic antidepressant mianserin (I) 
[24219-97-4] . Presynaptic a-blocking activity in vitro was 
evaluated measuring the potentiation of depolarization- induced 
noradrenaline (II) [51-41-2] release from rat cerebral cortex slices. 
Inhibition of II and 5HT [50-67-9] reuptake was measured in rat 
hypothalamic or striatal synaptosomes , resp. Presynaptic a-blockade 
was only found in mols. with an overall bent shape. Flat rigid mols. or 
flexible ones were not active. Six-membered, chair-formed D-rings (containing 
the -NMe moiety) appeared better than 5- or 7-membered ones. Heteroatom 
substitution, but not hydroxylat ion or methylation, of the bridge between 
the two aromatic rings left presynaptic a-blockade unaffected. 
N-demethylation and aromatic Me- or Cl-substitution reduced presynaptic 
a-blockade. In pyridine ring-substituted analogs, the localization 
of the heteroatom appeared to be crucial. Reuptake inhibitor activity was 
only found in desmethylmianserin [71936-92-0] . II reuptake inhibition was 
found in many I analogs, especially those with an exocyclic -N(Me)2 moiety. 
Structure-activity relationships for II reuptake inhibition differed from 
those for presynaptic a-blockade and were generally less stringent. 
For both properties, simple additivity relationships appeared to be 
absent . 
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AB The title compds . , e.g. I and II, with nervous system-depressant and 

antihistaminic activities (no data), are prepared by various procedures. 
Thus, reaction of 2-chloronicotinonitrile with 1 -methyl -3 -phenylpiperazine 
gives 2- ( 4 -methyl -2 -phenyl -1-piperazinyl) -3-pyridinecarbonitrile which is 
hydrolyzed to the carboxylic acid which is reduced to the hydroxymethyl 
derivative (III). Cyclization of 3.25 g III in concentrated H2S04 at 20-35° 
gives after 2 hr and treatment with NH40H 2.43 g I. 
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AB Following its chronic administration, the racemic mianserin analog 
(±)-Org 3770 (I) [61337-87-9] (0.5-2.0 mg/kg) attenuated the 



